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(54) ELECTRIC WIRE COATING RESIN COMPOSmON AND INSULATED ELECTRIC WIRE 

(57)Abstract: . . *, 

PROBLEM TO BE SOLVED: To obtain a nonhalogen electric wire coating resin composition and an insulated electric wire superior in flame 
resistance, mechanical characteristics, and electrical insulation, with no elution of a heavy metal compound or a phosphide, and without generating a 
large amount of smoke and a corrosive gas. . . u u * 4^ -j 

SOLUTION: This composition for an insulation coated electric wire contains 100-250 pts.wt. metal hydrate, surface-treated with both a fatty acid, 
such as stearic acid, oleic acid, and/or the like, and a silane-coupling agent having an epoxy group and/or a vinyl group as a tennninal group, to 100 
pts.wt. polyolefin-based resin, while the conductor of this insulated electric wire is coated with a crosslinked material of this composition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damagos caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

rcS^ll The resin constituent for wire coverings characterized by coming to blend the metal 
hydrate 1 00 by which surface treatment was carried out by the fatty acid and the silane couplmg 
agent -the 250 weight sections to the polyolefine system resin 100 weight section. 
[Claim 2] The resin constituent for wire coverings according to claim 1 charactenzed by fatty acids 

being stearin acid and/or oleic acid. j- i -5 

[ClaSn 3] A silane coupUng agent is a resin constituent for wire covenngs according to claim 1 or i 
characterized by end groups being an epoxy group and/or a vmyl group. 

[Claim 4] Insulated wire characterized by covering a conductor with the bndge formation object of 
the resin constituent for wire coverings according to claim 1, 2, or 3. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
Sia^t caused by the use of this translatxon. 



1 .This document has been translated by computer. So the translation may not reflect the original 

2'^**** ^shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

& the invention] This invention relates to the -—^^^ J! ^^S' 

elution of a heavy metal compound ^d g^^-^^^l Sated wir; used for the 

insulated wire covered with it about the l^^^^^^^*!^^^^^^^ the insulated wire covered 

iiSe^Jtitr^^^^^^ 

[^rjSUofthePriorArt]^^^^^^ 

covering material of the insul«e^^^^^^^^ ^^^^ .Stable 

and external winng is known well. However ^^^^ "17 . blended with covering matenal are 
processing, if the plasticizer and ^eavy-metal stobil zer w^^^^^ halogenated compound 

eluted and these are burned, corrosive gas ^^.^^^^^^^ ^^^^ years For this reason, the 

contained in covering material, and it argues about Pjob^^ ^^^'^^ ^^^^^^1 ^^^hout fear of 

technique which covers an electric wire with a ^o'^^^^^f?" ^^^^^^ is begimiing to be 
generaW such as elution of aharmful hea>2^m^^^^^ 

examined. Fire retardancy is made to ^^^^^^^ ^^^f^^, X^J^^^ retarder, metal hydrates, 

with resin the flame retarder which does not '^o'^^";^^;^^^^^^ ethylene 

such as a magnesium hydroxide and an ^^^^^^^^^^^^^i^^^^^ copolymer, the 

is^oorc^t^^^ts^^ 

dectric equipment which are used m ^^^l^J^JX^^^^ reference standard for a 

electric wire -) very severe from *e field of safety tor ex^pie, _ ^^^^.^^^ 

cable and a flexible cord (it Wires(es) ^^^^^/^^^f ^^^^^^ L specified to Cords 

^, of dccttic wire ftom UL, ^^-^^..^P'^f X^X£"%o.yol.fin^ as base resin. 
[00041 Although the resin consntuent which "^"l .^'^^P'^flSfofa non halogen system. 
Undid with this so much the metal hytote «h.oh -s fte n^eretarie^^^^^^ 

and carried out ftameproofing to .t could g ve 8f "'"f/J^i^'J^b the elongation 

mechanical characteristic fell remarkably, to order to ^^^^'T^^'^^^'^ is performed by 
after fracture and fracture tensile strength of 0,0 «';^"'^"Ji3t,rS^^;S^f „, Example, 

e^&^raS=£fSi^£.^^^^^ 

?;Sl:^aS^r'^ng^^^^^^^ 
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the proposal which perfonns surface treatment and holds fracture teiisile strengtii is also made 
roatent No 2525982). It can ask for maintenance of the electric msulation which can be equal to a 
bSe^ activity as a need property of insulated wire, and it ^ [f A^Shr^^^^^ 
of Se resin constituent for wire coverings after a heat agmg test should be held hi^ly for Aat 
purpose However, the mechanical characteristic to satisfy was not acquired, or it became clear that 
L volume resistivity after a heat aging test fell remarkably, and the resm constituent of the non 
halogen which added the magnesium hydroxide to the large quantity as mentioned above was 
uSoId that it is difficult m a Prior art to reconcile the volume resisUvity after fure retardancy. a 
mechanical characteristic, and a heat aging test. 

rProblem(s) to be Solved by the Invention] This invention has advanced fire retardancy and the 
Outstanding mechanical chLcteristic in view of the above-mentioned trouble and neither elution of 
a hel^ mftal compound or phosphorus compounds nor generating of a lot of corrosive gas is at the 
time^abolition of reclamation, combustion, etc., and it aims at offenng the resm constituent for 
wire coverings and insulated wire which can maintain high electnc msulation over a long penod of 
time. 

FMeSs for Solving the Problem] In order to solve said technical problem, as a result jnqu^iring 
^Xhe^edly, tWs invention persons trace that the class of fmishmg agent of the metal hydrate 
blended with base resin affects the volume resistivity value after a heat agmg test, and come to 
complete this invention based on the knowledge. . ... v 

S] Namely, this invention receives the (1) polyolefme system resm 100 weight section^The resm 
Sluent for wire coverings characterized by coming to blend the metal hydrate 100 by wh^ch 
surface treatment was carried out by the fatty acid and the silane coupling agent - 250 wei^ 
sections (2) The resin constituent for wire coverings given m (1) characterized by fatty acids being 
stearin acid and/or oleic acid, (3) (1) to which, as for a silane coupling agent, an end group is 
characterized bv being an epoxy group and/or a vinyl group, or the resin constituent for wire 
t^iV-oM And'(4Mf). (2), or (3) are provided with the insulated wire characterized by 
covering a^nductor with the bridge formation object of the resm constituent of a publication. 

[Embodiment of the Invention] First, the resin constituent of tWs invention is explained. The resin 
constituent of this invention comes to blend the metal hydrate by which surface ti-eataent was 
c^ed out to polyolefine system resin by the fatty acid and the silane coupling agent. As polyolefme 
system resin in the resin constituent of this invention, ethylene system copolymers, such as an 
ethylene-vinylacetate copolymer, an ethylene-ethyl acrylate copolymer, an -*ylene-meA^^^^ 
copolymer, and an ethylene-acryUc-acid copolymer, can be mentioned. Moreover, P^^^^l^^ 
res^n,rch as super-low density polyethylene (VLDPE), straight chain-like l^^ensity ^lye%^^^ 
CLLDPE) low density polyethylene (LDPE), medium density polyethylene (MDPE) high density 
polyethylene (HDPE), super-low density polyethylene (VLDPE), and straight cham-like 
polyethylene that carried out the polymerization using the single site catalyst, can be mentioned 
Moreover, polypropylene resin, such as an ethylene-propylene random copolymer (R-PP) and an 
ethylene-propylene block copolymer (B-PP), can be mentioned. . , , , • 
r00091 When fire retardancy is taken into consideration, an ethylene-vmylaceta e copolymer is 
desirable also especially in this. Although it may be independent as these polyolefine system resm. 
two or more kinds may be mixed. Furthermore, the polyethylene and/or polypropylene which 
denatiiralized with unsatiirated carboxyUc acid suitably can be used together In this mvention. a 
prin^^^mponent means that the rate that polyolefine system resin occupies to the whole resinous 
principle is 80 %ofthe weight or more here. ^ ^ ai^^ 

rOOlOl The polyethylene which denatiiralized with unsatiirated carboxylic acid, and/or 
polypropyl^ie are resin which denatiiraUzed with unsatiirated carboxylic acid or its denvative m 
polyethylene and/or polypropylene, as unsatiirated carboxylic acid used for denaturation, a maleic 
acid, an itaconic acid, a fiunaric acid, etc. are mentioned, and there are maleic-acid monoester, 
diester maleate. a maleic anhydride, itaconic-acid monoesta:. itacomc-acid '^'^^f''^^''.^^. 
anhydride, fiimaric-acid monoester. fiunarate diester. an anhydrous fimianc acid. etc. as a denvative 
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of unsaturated carboxylic acid, for example. The denaturation of polyolefine can perform 
polyoS uns^^^^ carboxylic acidfetc. melting and by kneading to the bottom of existence of 

mOuSouS not limited especially as a fatty acid which an aluminum hydroxide, a magnesium 
hydroiide, etc^e mentioned ^d is used for the surface treatment of a metal hydrate as a metal 
hydrate in the resin constituent of this invention, stearin acid, oleic acid, etc. are men loned^ As tor 
the loadings of this fatty acid, 0.2 - 2o/o of the weight of a thing is preferably used suitably 0 2-5 /o 
of the weight of fatty acids to 100 % of the weight of metal hydrates As for the silane coupling 
agent in tWs invention, what has a vinyl group, a glycidyl group, and an amino group at the end, and 
has a vinyl group and a glycidyl group but is desirable. As a silane coupling agent, 
vinyltrimetoxysilane. vinyltriethoxysilane, Glycidoxy propyltrimethoxysilane, glycidoxy 
propyltriethoxysilane, Glycidoxy propyl methyldimethoxysilane, methacryloxy propyl 
ttimethoxysilane.MethacTyloxypropyltriethoxysilane,methacryloxy propyl methyl 
dimethoxysilane, Mercapto propyltrimethoxysilane, mercapto propyl tnethoxysilane, Aminopropyl 
triethoxysilane, aminopropyl trimethoxysilane, N-(beta-aminoethyl)-gamma-ammopropyl 
TORIPURO pill methyl dimethoxysilane, N-(beta-aminoethyl)-gamma-ammopropy TOKIPUKU 
pill trimethoxysilane, etc. are mentioned. It is desirable that an end group uses the silane couphng 
agenTof an epoxy gr;up and/or a vinyl group in such a silane coupling agent fracture tensile strength 
and in respect of fire retardancy. , , ,• 

100121 A metal hydrate may be processed by both stearin acid and the silane coup mg agent at the 
time of manufacture, and may carry out surface treatment of both by adding and blending stearin 
acid and a silane coupling agent to an unsettled magnesium hydroxide. Moreover. ^ silane couplmg 
aeent may be added to the metal hydrate which carried out surface treatment with the fatty acid 
beforehand, and surface treatment may be performed. The direction at f^V^'^^ f ft?nV« ^^1 
coupling agent to the metal hydrate which carried out surface treatment of the front face of a metal 
hydrate with the fatty acid substantially, and performing surface treatment is effective from a cost 
side or a production side. Kamiichi of the magnesium hydroxide by which surface treatment was 
carried out with stearin acid has already been carried out. What is marketed by Ae fr^^^ 
(SSisonance Chemistry) of Kuisma 5 A (Consonance Chemistry). MAGUSHISU N-3 
Chemistry), or others can be used. Kamuchi of the magnesium hydroxide by which surface treatment 
was carried out by oleic acid has already been carried out, and it can use what is marketed by the 
trade name (Consonance Chemistry) of Kuisma 5B or others, moreover - the processmg rate of a 
fatty acid - Consonance Chemistry and Kami-shima -- it can change at manufacture compames. 

such as Chemistry. ^4. ^r.\ 

[00131 When adding and carrying out surface treatment of the silane couphng agent to the metal 
hydrate which carried out surface treatment of the front face of a metal hydrate with the fatty acid, 
surface treatment is performed by stirring with a blender and adding the silane couphng agent of 
cross-linking to the metal hydrate which carried out surface treatment of the front face of a inetal 
hydrate with the fatty acid at the time of the approach and kneadirig vjich add a silane couphng 
agent to the metal hydrate which carried out surface treatment of the front face of a metal hydrate 
v^th the fatty acid selectively beforehand, and add what carried out stimng afterbakmg processing at 
the time of heading. To 100 % of the weight of metal hydrates, about 0^2 - 2 % of ti»e wei^t is at 
best still more desirable, and the addition of a silane coupling agent is about 0.4 - 1.2 /o ot the 

rOOHl In order to raise fire-resistant effectiveness to the constituent of this invention, it is desirable 
to blend stannic-acid zinc, hydroxy stannic-acid zinc, and boric-acid ziiic fiirther. As bonc-acid zmc, 
an about 3-micron thing has especially preferably desirable Pfl^^f 
A commercial item can be used as boric-acid zinc, for example, ARUKANEIGCUSU FRC-500 
r2ZnO/3B-203 3 5H20), FRC-600 (a trade name, selling agency Mizusawa chemistry), etc. can oe 
mentioned. Moreover, as stannic-acid zinc, stannic-acid zinc (ZnSn03) and the hydroxy stanmc-acid 
zinc (ZnSn6 (OH)) which has a hydrate are desirable, and commercial items, such as trade name 
ARUKANEKKUSU ZS and ARUKANEKKUSU ZHS (selling agency Mizusawa chemistry), cai be 
used. About 3 microns of mean particle diameter are [ hydroxy stannic-acid zmc and stanmc-acid 
zinc ] especially preferably desirable 5 microns or less. 
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[0015] Moreover, a melamine SHIANU rate may be added as an approach of heightening fire- 
resistant effectiveness. As a melamine SHIANU rate compound which can be used by this invention, 
there are MCA-0 MCA-1 (all are a trade name and the Mitsubishi Chemical make), and a thmg 
Kamiichi is carried out [ a thing ] by Chemie Linz Gmbh. for example. Moreover, as the melamme 
SHIANU rate compound which carried out surface treatment with the fatty acid, and a melamme 
SHIANU rate compound which carried out silane surface treatment, there are MC610, MC640 (all 
are a trade name and the Nissan chemistry company make), etc. 

[0016] Various kinds of additives currently generally used to the covering matenal of an electnc 
wire and a cable, for example, an antioxidant, metal deactivator, a fire-resistant (**) agent, a bulking 
agent, lubricant, etc. can be suitably blended with the resin constituent for wire covermgs m this 
invention in the range which does not spoil the object of this invention. 

[0017] As an anti-oxidant, 4, - dioctyl diphenylamine, and 4'N, N'-diphenyl-p-phenylene diamme, 2, 
2 4-trimethyl -Amine system antioxidants, such as a polymerization object of a 1 and 2- 
dihydroquinoline, Pentaerythrityl-tetrakis (3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate), 
Octadecyl-3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate, Octadecyl-3-(3, 5-G t-butyl-4- 
hydroxyphenyl) propionate, 1, 3, 5-trimethyl -Phenohc antioxidants, such as 2, 4, and 6-tns (3, 5-G 
t-butyl-4-hydroxybenzyl) benzene, A bis(2-methyl-4-(3-n-alkylthiopropionyloxy)-5-t-buthylphenyl) 
sulfide. Sulfur system antioxidants, such as 2-mercapto BENZU imidazole and its zmc salt, and 
pentaerythritol-tetrakis (3-lauryl-thiopropionate), etc. are raised. 

[0018] As metal deactivator, they are N, an N'-bis(3-(3, 5-G t-butyl-4-hydroxyphenyl) propionyl) 
hydrazine, and 3-(N-SARICHI roil) amino. -1,2, 4-triazole, 2, 2'-oxamide screw - (ethyl 3-(3, 5-G t- 
butyl-4-hydroxyphenyl) propionate), etc. are raised. Furthermore as a fire-resistant (**) agent and a 
bulking agent, carbon, clay, a zinc oxide, tin oxide, titanium oxide, magnesium oxide, molybdenum 
oxide, an antimony trioxide, a silicone compound, a quartz, talc, a calcium carbonate, a magnesium 
carbonate, way acid zinc, white carbon, etc. are raised. The ester system lubricant m which a 
hydrocarbon system, a fatty-acid system, a fatty-acid amide system, an ester system, an alcoholic 
system, a metal soap system, etc. are raised, and internal slippage and external slippage, such as 
"Wax E" and "Wax OP" (a trade name, product made firom Hoechst), are simultaneously shown 
especially as lubricant is desirable. u u 

[0019] Next, the insulated wire of this invention is explained, the enveloping layer which the 
insulated wire of this invention becomes fi-om the resin constituent of said this invention ~ a 
conductor (for example, single track or stranded wires, such as a product made firom annealed copper 
conductor) ~ it comes to have upwards and this enveloping layer consists of bridge formation 
objects of a resin constituent. Thermal resistance not only improves, but in the insulated wu-e of this 
invention, it can raise fire retardancy by making a resin constituent construct a bridge and formmg an 
enveloping layer. As the approach of bridge formation, the electron ray cross-linking method and 
chemistry cross-linking method by the conventional method are employable. In the case of an 
electron ray cross-linking method, after carrying out extrusion molding of the resin constituent which 
constitutes covered wire and considering as an enveloping layer, a bridge is constructed by 
irradiating an electron ray. 1 - 30Mrad is suitable for the dosage of an electron ray, and m order to 
construct a bridge efficiently, it may blend polyfunctional compounds, such as allyl compound 
system compounds, such as methacrylate system compounds, such as trimethylolpropane triaciylate, 
and a triaryl SHIANU rate, a maleimide system compound, and a divinyl system compound, with the 
resin constituent which constitutes an enveloping layer as a bridge formation assistant. In the case of 
a chemistry cross-linking method, they are dicumyl peroxide, di-t-butyl peroxide, 2, the 5-dunethyl - 
2 5-G (tert-butyl peroxide) hexane, 2, the 5-dimethyl -2, and 5-di-tert-butyl peroxide hexyne to the 
resin constituent which constitutes an enveloping layer. - After blending organic peroxide, such as 3, 
1, 3-bis(tert-butylperoxy isopropyl) benzene, and t-butyl cumyl peroxide, as a cross Imking agent, 
carrying out extrusion molding and considering as an enveloping layer, a bridge is constructed by 
heat-treatment with a conventional method. Although especially the thickness of the pre-msulation 
layer by which the insulated wire of this invention is formed in the surroundings of a conductor is 
not limited, it is usually 0.15mm - 1mm. 

[0020] , 
[Example] Hereafter, although this invention is fiirther explained to a detail based on an example. 
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invention is not limited to these. In addition, especially a figure shows the weight section, when 

conditions are shown below. ^^.^^\ 

Jhi'^f) -d/OoglO (D/d))> 107 [0022] In addition. e«=h component shown in tables 1-3 med 

the following. 

^v'iJyf rel:^:-^^^^^^^ of the weight (02) ethylene-ethyl acrylate copolymer 

Sv^lcrylate (EA) quantitative formula 25 -/o of the weight (03) Polj^^y^^^^f^^Vf 
l2l"S^l c^:2l Co. make) Consistency 0.86 (04) -^---^^^^.^^^^^^^^^^^ 
Sec L6100M (a trade name, Japanese polyolefine -^^l^y.^^^f^^^^Z^S^ 

L«c4»«, nvinV TCuisma 5 U trade name, consonance chemistry company maKe) 
^fsS a^W sSe Jat«. magnesium hydroxide Kuisma 5 A (a trade name, consonance 

chemistry company make) j^^^:^^ xrn i o s.% of the weight stearin acid 

O-Vrrte't^i^t stearin acid processing ^f<'>:i^Z;S^l^rJ^t^U 
magnesium-hydroxide low processmg article N0.3 O'^" ™ ^e,e N0.4 2.5-% 

article (10) stearin-acid strface ™f?f'^*^^ 

of the weight Sd^essing article Sitae coupling agent 

low processmg article NO-f 0.5 /. of the wragnt oie p ^ 

^S;?:*o:;»an1*Ming^^t^^^^^ 

(1 5) Zinc salt of 2-mercapto benzimidazole NOKUKAKJS.U Jvus-t- uuu 
Chemical make) 

(\6) TMPTM (trimethylolpropanetnmethacrylate) 

h^'a^M ^Cm"^S^ Kuisma 5LH (a trade name, consonance chem.stry company make) 

. ... 6/15/2006 
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[0023] 
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15 0 


L 5 0 


15 0 
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1 4 
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1 1 


1 9 


(Qcm) 


9 XIO"* 


3 XIO" 


2X10*" 


1 X 10" 


9 XIO"' 


1 5 812 7 B«fc<Oflc 
W^S^ (Qcm) 


6 X 10^* 


9 XIO" 


9 XIO^* 
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5/5 


5/5 


5/5 


5/5 



[0024] 
[A table 2] 
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[0025] 
[A table 3] 
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[0026] It turns out that the insulated wire (examples 1-10) using ^^/^^^riTSl^^^^ fire 
• ,»J;«« ic what U excellent in both elongation the mechanical characteristic ot tensile strengm nre 
a^i^e e^tf S p" ?X of the volume resistivity after heat aging a passage cle^m 
J?ll.s 1 3 When using the magnesium hydroxide which does not carry out surface 
ulZl v^Sfl &iy ac^nre o*er hand'Ld no, using a silane coupUng agent, both the volv^e 

^SSTxS^ple 1 of a comparison). Moreover, if there pass and are the loadings of a metal 

i5Hs£d»°i^^.'3roi"=p^^^^^^^ 



httn://www4.iodl.ncit)i.eo.io/cai-bin/tran web cgi ejje 



6/15/2006 



JP,2600-195336,A [DETAILED DESCRIPTION] 



Page 9 of 9 



the magnesium hydroxide which carried out fatty-acid processing, and the magnesium hydroxide 
which carried out silane coupling processing (example 6 of a comparison). 

[00271 

[Effect of the Invention] By using together a fatty acid and a silane coupling agent as surface 
treatment of a metal hydrate, even if the resin constituent for wire coverings of this mvention cames 
out high restoration of the metal hydrate, it has advanced fu-e retardancy and an advanced 
mechanical characteristic, and it can maintain electric insulation over a long period of time, and is 
suitable as a constituent for enveloping layers of insulated wire. Moreover, the enveloping layer- 
consists of non halogen fire retarding materials, and the insulated wire of this invention has neither 
elution of a heavy metal compound, nor generating of a lot of smoke and corrosive gas at the time of 
abolition of reclamation, combustion, etc., and processing, and is useful as wirmg matenal tor 
electrical and electric equipment. 



[Translation done.] 
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